Anelastic strains exceeding elastic strains up to a factor of 30 have been observed close to the critical point of H in Nb. The temperature dependence of the relaxation strength follows a Curie-Weiß law for temperatures
If the breakdown is indeed promoted by sedimenting impurities one would except the threshold power to increase in time if the liquid is kept in the superfluid state: 1) When the liquid was maintained at 1.9 °K for 30 minutes we observed an increase of the thresh old power by one order of magnitude. 2) At the same temperature the threshold power decreased again by similar amount if the sedi mentation of the impurities was prevented, for example, by simply stirring the liquid mechanically. All these observations lead to the conclusion that the presence of impurities in liquid helium plays a very important role in the observed process of optical breakdown.
I. Introduction
The Curie-Weiß type temperature dependence of magnetic or dielectric susceptibilities as well as of the compressibility of real gases have been known for long time. Only recently the analogous temperature de pendence has been discovered for the elastic response of a solid, namely niobium loaded with hydrogen1. Actually this system shows elastic properties which are a mixture of those of a solid and a real gas. This peculiar behaviour results from the fact that hydrogen in metals like Nb behaves like a gas in the space of the metallic host lattice 2. The phase diagram for H in Nb 3 shows a miscibility gap separating the lattice-gasand lattice-liquid-phases and ending in a critical point.
The properties of the lattice gas can be studied ex perimentally by means of the elastic diffusional relaxa tion process (Gorsky effect)4. The relaxation strength Ae of the Gorsky effect is given by 5 fa /SjM'p1
For the critical density oc the compressibility ap proaches infinity for T Tc . Therefore the relaxation strength should diverge as it approaches the critical point.
Experiments
Static Gorsky-effect measurements have been per formed in a torsion pendulum apparatus. The sample consisted of a Nb-spring, loaded with the critical con centration of 34 at.-% H. Both the relaxation strength and the relaxation time have been measured as a func tion of temperature. More experimental details have been published in Ref. 6.
1) Relaxation Strength
Usually, elastic after-effect phenomena are at maxi mum in the percent region of the elastic strain. Fig. 1 shows as a counter-example an elastic after-effect curve as measured for a NbHo.34 -sample at 181 °C. The anelastic strain fa exceeds the elastic strain by a factor of 20, and still remains fully reversible. Fig. 2 , in which £e = elastic strain, £a = total anelastic strain, fi -chemi cal potential, g = density of the lattice gas, Xiso = iso thermal compressibility of the lattice gas. 1 G. A l e f e l d , G. S c h a u m a n n , J. T r e t k o w s k i , and J. V ö l k l , Phys. Rev. Letters 22, 697 [1969] .
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A l e f e l d , P hy s. S tat. Sol. 32, 67 [1969] . R. J. W a l t e r a n d W . T. C h a n d l e r , T rans. A IM E 233, 762 [1965] . G. S c h a u m a n n , J. V ö l k l , a n d G. A l e f e l d , P hy s. Rev. Letters 21, 891 [1968] . G. A l e f e l d , J. V ö l k l , a n d G. S c h a u m a n n , P hv s. Stat. Sol. 37, 337 [1970] . the relaxation strength Je is plotted versus tempera ture, shows the divergence of £a as it approaches Tc . To avoid nonlinear anelastic effects the total strain was always kept in the region of 10-5 by reducing the ap plied stress corresponding to the increase in Ae , thus keeping the gradient in hydrogen concentration ap proximately constant. The plot A*1 versus temperature (Fig. 2) yields a Curie-Weiß law for the temperature range investigated. By an extrapolation to Ae1 =0 one obtains a critical temperature Tc = (177 + 0.5) °C.
2) The Diffusion Coefficient According to Eq. (51) Fig. 3 shows the strong decrease of D near Tc . The largest experimental relaxation time was about 3000 sec, this limit being given by electronic and temperature drifts.
In the upper curve of Fig. 3 the diffusion coefficient D is multiplied by T/(T -TC ). By this procedure the singular part of the temperature dependence resulting from dju/dg is eliminated. The thus corrected dif fusion coefficient, representing essentially the tempera ture dependence of the mobility B, shows no singularity on approach of the critical point. It is interesting to note that the absolute value at 300 °C coincides with that measured for infinite dilution 6, whereas the tem perature dependence is appreciably stronger [U = (0.15 + 0.01) eV, D0 = (3 ± 2) • 10-3 cm2/sec compared to U= (0.106 ±0.006)eV, D0= (5 ± 1) • 10~4 cm2/sec for infinite dilution].
Discussion
The essential results of this paper are the following: 1) No deviation from the Curie-Weiß type tempera ture dependence for (T -Tc)/Tc ^ 6 • 10-3 (as de monstrated in the enlarged insert in Fig. 2) .
2) No singularity in the mobility B for the same temperature range.
Two reasons can be stated which make the validity of the mean field approximation this close to the criti cal point plausible:
a) There exists strong evidence that the interaction responsible for the condensation of the lattice gas is the elastic dipole-dipole interaction '• 8 which is long range, thus favoring the mean field approximation 9.
b) The essential shortcoming of Landau's theory is the neglect of the interaction of fluctuations. On the other hand there are reasons to assume that in the system studied critical fluctuations with wavelength short compared to sample size are suppressed due to coherency strains in the host lattice 10. Therefore, if only very few modes of the density fluctuations become critical, the interaction of the fluctuations may indeed be neglected. The nonsingular behaviour of the mobility may also be attributed to the nonsingular behaviour of nearly all of the fluctuation modes.
